Ligand-protected gold nanoparticles exhibit large local curvatures, features rapidly varying over small scales, and chemical heterogeneity. Their imaging by Scanning Tunneling Microscopy (STM) can, in principle, provide direct information on the architecture of their ligand shell, yet STM images require laborious analysis and are challenging to be interpreted. Here, we report a straightforward, robust and rigorous method for the quantitative analysis of the multiscale features contained in STM images of samples consisting of functionalized Au nanoparticles deposited onto Au/mica. The method relies on the analysis of the topographical power spectral density (PSD), and allows us to extract the characteristic length scales of the features exhibited by nanoparticles in STM images. For the mixed-ligand protected Au nanoparticles analyzed here the characteristic length scale is 1.2±0.1 nm, whereas for the homoligand Au NPs this scale is 0.75±0.05 nm.
